DOCOHENT RESUHE 



ED 095 351 
TITLE 

INSTITUTION 
PUB DATE 
NOTE 



EDPS PPICE 
DESCRIPTORS 



IDENTIFIERS 



CE 001 908 

Resonant Circuits and Incroduction to Vacuum Tubes, 
Industrial Electronics 2: 9325,03, Course Outline. 
Dade County Public Schools, Miami, Fla. 
71 

36p.; An Authorized Course of Instruction for the 
Quinmester Program 

MF-$0.75 HC-$1.85 PLUS POSTAGE 

Behavioral Objectives; *course Content; Course 

Organization; *Curriculum Guides; *Electric Circuits 

♦Electronics; Grade 11; Secondary Grades; Technical 

Education 

*Quinoester Program; Vacuum Tubes 



ABSTRACT 

The 135 clock-hour course for t 
of outlines for blocks of instruction on series 
parallel resonant circuits, transformer theory 
vacuum tube fundamentals, diode vacuum tubes, t 
construction and parameters, vacuum tube tetrod 
beam-power and multisection tubes, and multigri 
tubes. Behavioral objectives are listed. A 19-i 



references 
(AG) 



and films is included together with 



he 11th year consists 

resonant circuits, 
and application, 
riode tube 
es and pentodes, 
d and special purpose 
tem bibliography of 
a posttest sample. 



/ 




CD 



copy 



AUTHORIZED COURSE OF INSTRUCTION FOR THE 




X) 



Course Outline 
RESONANT CIRCUITS AND INTRODUCTION 
TO VACUUM TUBES 
(Industrial Electronics 2 - 9325) 
Department 48 - Course 9325.03 



US DEPARTMENT OF HEALTH. 
EDUCATIONS WELFARE 
NATIONAL INSTITUTE OF 
EDUCATION 

THIS OOftiAAiNT MA<; UfPdO 
fjtif I D f MAf tl Y AS C0 «Vl D ( »OV 
TMF Pf W'.OM OW OWf»A'4«7ATlON OftlOlN 
ATiMGtT PO'MTSOf V I F ^ 0» 0P« N tON^ 
STATFO 00 MOT MFCfSSARlLV REPRF 
SFN' Of f »Ct/»l MATiOMAl «MST«TUTFOP 
r 0"<" AT ION PC) .!T«ON OU POl If Y 



i 



CO 



GO 



DIVISION OF INSTRUCTI0N*1971 



^ I 

Q DADE COUNTY PUBLIC SCHOOLS 



11^10 NORTHEAST SECOND AVENUE 
Ui 

MIAMI, FLORIDA 33132 



f 

J 



J 



Course Outline 



INDUSTRIAL ELECTRONICS 2 - 9325 
(Resonant Circuits and Introduction to Vacuum Tubes) 

Department ^8 - Course 9325.03 



the division of 
VOCATIONAL, TECHNICAL AND ADULT EDUCATION 



ERIC 



DADE COUNTY SCHOOL BOARD 



Mr. WllU&m Lehman, Chairman 
Mr* G. Holmes Braddock, Vice-Chairman 
Mrs. Ethel Beckham 
Mrs. Cnitcher Harrlsoi 
Mrs. Anna Breimer Meyers 
Dr. BenSbeppard 
Mr. William H. Turner 



Dr. E. L* Whigham, Superintaodent of Schools 
Dade County Public Schools 
Miami. Florida 33132 



Published by the Dade County School Board 



Course Description 

Resonant Cireuits and 

, 9325 ^8 9325.03 Introduction to Vacuum Tubes 

Sta^e Category County Dept. County Course Course Title 

Number Number Number 

This course of study Includes Series Resonant Circuits, Parallel Resonant 
Circuits, Transformer Theory and Application, Vacuum Tube Fundamentals, 
The Diode Vacuum Tube, Triode Tube Construction and Static Characteristics, 
Trlode Tube Parameters, Vacuum Tube Tetrodes and Pentodes, Beam-Power and 
Multisection Tubes, and Multigrid and Special Purpose Tubes. 

The Laboratory Experiments relating to the text material will be covered. 

Clock Hours : 135 
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PREFACE 



The following pages contain a course outline entitled 
Resonance Circuits and Introduction to Vacuum Tubes* This is 
the third quinmester course of the eleventh year course No. 
9325« There will be four more quinmesters as follows: 

9325.01 Basic Electrical Concepts and D.C. Circuits 

9325.02 D. C. Circuits and Introduction to A. C. 
9325. OI4. Semiconductors 

9325.05 Independent Study in Electronics 
This quinmester course will be available to all students 
who satisfactorily complete the post test of quinmester 9325. 
02. 

This course material is presented to the student in 135 
hours of classroom-laboratory instruction. The content of 
this course will be covered in ten blocks and concluded by a 
post test. 

Upon completion of this course the student will be well 
grounded in the areas of resonant circuits, traiisf omers, and 
vacuum tube fundamentals. 

The teaching methods will vary according to the ability 
of the individual student. As the content of the course 
varies, teaching techniques which lend themselves to each 
particular situation are employed. The instructor uses demon- 
strations and lectures which are supplemented by the perfor- 
mance of laboratory experiments and assignments by the student. 
The instruction is further developed by the use of films, in- 
formation sheets, diagrams, and other aids which make the 
instruction more meaningful. 



Th(j outlino w.Mc developed tlirou;:h the cooperative efforts 
of eloctr'onic in:: tinictors , supervisory persomiel, the Quin- 
mester Advisory Committee, and the Teacher Training Service, 
Dade Coimty Public Schools, Division of Vocational, Technical 
and Adult Education, and has been approved by the Dade County 
Vocational Curriculum Committee. 
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PRKPACK 

GOALS. ••••• 

3P12CIP1C BLOCK OBJECTIVES 

BlBLIOrRAPHY 

BLOCK 



!• SJ3RIBS RKSONAKT CIRCUIT (12 Hours) 

The Series Tuned Circuit 

Quality 

Bandwidth I • I [ \ I I 

Analysis of Series Resonant Circuits ! ! ! ! 
Series Resonant Circuit Applications . . . . 

II. PARALLEL RISSONANT CIRCUITS (12 Hours) 

Parallel L-C Circuits 

Circulating Current in an Ideal Parallel 

Resonant Circuit 

Practical Tuned Circuit Analysis ... I ! I 
Parallel Resonant Circuit q and Bandwidth . 
Applications of Series and Parallel Tunetl 

Circuits in Combin tion 

III. TRAl^SPORMER THEORY AKD APPLICATION (15 Hours) 

Transformer Action 

Turns Ratio ] \ 

Impedance Matchinj^ [ 

Transformer Losses and Transfomer 

Ratings 

Power Transfomers [ 

Audio Transfomers 

Radio -Frequency Transformers 

Special Applications of Transformers .... 

IV. VACUUM TUBE PUKDAl-IENTALS (6 H6urs) 

Slectron Bwission 

The Etoitter \ 

I'initter Construction ...II 

V. THE DIODE VACUUM TUBE (12 Hours) 

Physical Construction 

Theory of Operation [ 

Static Characteristics ] 

I^amic Characteristics ! ! * 



iii 



9Esr con AVAiuaiE 

vj. viuoDK Tt>iiK aon:rii(ticTioi: and static ^:iiA:(;^f:Th:ia::•l•^c 

(15 lioura) 
Triodo Consti'uction and Plato Curronfc 

Control • 

orid Control 

Static Chnr.icteriatics 

Bias In A Triode Tube Circuit • 

Types of Bias 

VII. TiilODE TUBS PAFLMETERS (I8 Hours 

The Trlode Amplifier Circuit 

Tube Constants 

Dynamic Characteristics • • • 

The Dynamic Transfer Curve 

Classes of Operation • • • • • 

VIII. VACUUM TUBE TETRODES AND PENTODES (12 Hburs) 

Tetrodes 

Tetrode Tube Constants 

Pentodes 

IX. BEAI4-P0WER AND MULTISECTION TUBES (9 Hours) 

Beam Power Tubes 

The Duo -diode 

The Diode -Trlode 

The Dual Trlode 

A. ^rJLTIGRID AND SPECIAL PURPOSE TUBES Uk Hours) 

^^lticrid Tubes 

Stibminiature , Gas-filled and Thyratron 

Tubes 

Phototubes and Electron-Ray Indicators • • 

The Cathode Ray Tube 

High-frequency Tubes ••••• 

:a. '^um^sTER post test 
appsi;di:. - post test sample 
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ctudent tochxiici-^i: will be able to: AV4lUSl£ 
Demonstrate .'in undor:jt'.>ndinc of tuned circuitc. 

Demonstrate an imdorctunding of transfc n-icr theory and 
application, 

Denonstroto -.n undnmt.nnding of the b^sic fundamentals 
of vacuum tubes includinc the diode, triode, and pen tod 

Demons trote an understanding of vacuum tube characteris 
tic curves and parameters. 

Demonstrate an understanding of special mii'pose tubes 
such as VR tubes, thyraton tubes, phototubes, cathode-i- 
tubes, and high frequency tubes. 

Satisfactorily comr;lete the post test. 



•rhi! nimlorit. will i>« Mb»«j t.o; 

1, !':;-.r'"lr» tiio ihr.or;' of aeries Heson.Mnco In tci'ni;; 

reoctnnce, reaistnnce, volta(^o nnd current. 

Domonstrnto nn understandln':; of 0, its effect on 

bnndt^ridth, voltages, and current. 
}• S-xplnin ?>prlications of Series Resonant circuits tya 

tuhinf devices* band pass nnd band-reject filters. 
k» Calcul«^te resonant frequency, reactances, bandwidth 

nnc 

BLOCK II - PARALLEL HaSO:;ANT CIRCUITS 
The student will be ^ble to: 

1. Kxnlnin the theory of Pnrnllel Resonance in terms of 
reactance, resistance, voltoj^e and current. 

2. Dernonstrfite ?n understanding of Q, its effect on bnnd 
width, voltages, 'Jnd current. 

d'.plnin ipplicotions of Famllel Resonant circuits • c 
tuning devices, band p^iss and band-reject filters. 
k» Calcul'>te resonant frequency, reactances, bandwidth 
ind 0, 

0. Denonstrate an understanding' of pmcticnl application 
of Parallel Resonant circuits and combination series- 
parallel resonant circuits. 

BLOCK III - TRM^SPORMEH THEORY AND 'vPPLlCATIOr: 

Tho student will be able to; 

1. Demonstrate an understanding of transformer oporp- 
tion and solve problems related to turns, voltore, 
current, and impedance ratio. 

Identify and explain applies tions of various tyr-os 
of transfonners and their construction. 

BLOCK IV - VACUUM TUBE PUKDAMEI.TAr^ 

The student will be able to: 

1. list four types of electron emission, and two types 
of commonly used cathodes for thermionic emission. 
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.-it.ifiont. wit' i.u ,i>lo to: • "'WWBIE 

<iiO{h; V* cuuit tube. 

"«:r.e,.rLnont'\11y {iorlvc :a- Lit: .'.nd fi.yrroiic oji-Ji^ncterir;- 
tic curves rind A.C. "rid D.C. p»."!te rcsist.-Jiice. 
ixjmonstrnto in understindinr or the use of diodes in 
rectifier ipplicr.tions. 

nLocK VI - v:acD£ tuss co::3Taiicaio:; .u:d static cKAR\c:i'i::.iisTics 

The student will be nble to: 

1. -:::t>lrvin the construction .ind thdor;.* of» ooerntioii of 

n triode v^cuur. tube, 
?.» ii;.\t?eriinentally derive static char-. ctcric tic curves 

of a triode vocuuin tube. 

Demonstrate rin understanding: of bifis and list ♦-iirc 
methods of obtaining bias. 

'I he student will be able to: 

1. ••:::rlain the operation of a triode -Amplifier including 
input and output relationships. 

Explain, derive, and solve problems related to the 

three triode tube pf^rameters. 
?• Construct load lines, dynamic transfer curve£s^ nnri 

graphically predict the operation of triode v^cuu/r* 

tube anolif iers . 
h» list the four classes of amplifier ooeratlon nnd 

c:;rl-ir each. 

310ZK 7T1I - VACTJUK TUBH ISTROLKS AND PENTODES 
The student will be able to?" 

1 • :i;;:plain the construction -ind theory of operation of 

a tetrode and pentode vacuum tube. 
P.* ••>.rlain, derive and solve problems related to the 

three tetrode and pentode parameters. 
3. Construct load lines, dynamic transfer curves, and 

graphically preduct the operation of a pentode 

vacuiuii tube* 
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BEST COnr AVAIUBU 

?coci. - b.:.\: ic\;K:^ aki; r«nii,Ti3:-:cTioi; tubi^is 

ITio otu^icr.t will bo 'xblo to: 

1. :.:pl-.ln tr-c conatruction nnd thorjr;: of oneritiou oT 
benn power tube. 

Use ff^inil:* of curves to solve bef\r. power Mmvlifier 
problems . 

Demonstrate in understandinf of r:ultisection tubes. 

3L0CA - Mil.TIOKliv^ AKD SFl^ClAL PUHPOSHI TUBES 

The student will be "ble to: 

1 • ixnl'^in the construction and theory of operation of 
mlti^rrid tubes, subminiature tubes, VR tubes, 
thyrnton tubes, phototubes, electron-ray indicator 
tubes, cathode-ray tubes, and high frequency tubes. 
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Course Outline 



INDUSTBIAL BLBCTBONICS 2 • 9325 
(Resonant Clrouits and Introduotlon to Vaouun Tubes) 

Departnent • Course 9325*03 



A, '.he Serier Tuned Cii'cuit 
* . itesonnnce 

2. The roiionsince curves 

3, 'lenerr^l rulo Tor .^-I.-C circuit 

k. The series resonmce circuit current curves 

B, 'duality 

1 • Sample cnlcul.ition of 

2. "^iniity rjtid the series resonant circuit current 
curve 

G . li'indwidth 

1 • Frequency nnd bandwidth 
.?. i nnd bandwidth 
• Formula for bandwidth 

D» Analysis of Series Resonant Circuits 
1 • The reson?iiit frequency 
'\ The of the circuit 
' • The bandwidth 
J;. Yoltane pain 

5. /ariation in circuit pronertios 

Series .Resonant Circuit Applications 

1, Ihe b nd-pr'ss series resonant network 

2. Tho hand-reject series resonant networi: 



II. p'itM/.x i(i:sor:;o.T cihcuits 

Inrr.llel L-C Circuits 
1, Circuit analysis 
?.» Resonance curves 
Heactance curves 
U« Line current curve 
5* Impedance curve 

Circulating current in an Ideal Par'? 11 el Resonant 
Circuit 

1 • Ide'sil circuit analysis at resonance 

Ideal circuit analysis at frequencies other thor 
rc conn nee 
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!• .iesist'iiico in rr-iciicr i cii-cu: - COPY AVAILABLE 

An?^ lysis 

• P'.i">r:ol Hesoivmt Circuit. ' •ir.cJ .^-inuwidti. 
1. air-cuit ' 

Circuit bmdwidth 

• Apr licitions of Series raio P^irallol Tuned Circuits 
in Oonbinfition 

1. \oplicsTtions of p.ir^llol tuned circuits 
?. ^pnlicntions of series and parallel tuned cir- 
cuits in combinotion 

ii;:nr.plc of a series and parallel tuned circuit 



a'aM:3F0aKj:R Tn>X»R7 akd applicatiok 

\. Trnns former \ction 

1 • Coefficient of couplin^: 
Zm Phase relationships 

3. -Effects of the secondary on the primary of r 

trdnsfomer 
km Phase angles in o transfomor 

U aurns Hatio 

1 • Relationship bett/een voltace and turns ratio 

Relationship betifeen power in the primary Dnd 

noi^er in the secondary 
2» Holationship between current and turns ratio 

^m Impedance Matchin-' 

1 • FvOf lected impedance 

r. Reflected capacitance ^.nd inductance 

Tr-msfomer T,osses and Trnnsfomer Ratinr:s 
1 • Conper loss 

Ilystersis loss 
3. Saturation loss 
h* i:Jddy current loss 

lower Transfomers 

1 . ?i 1 anent trans fo me r s 

•lanr^ed winding transfomers 
3. ::ultiple winding: transformer 
1'-. Autbtransrormer 

Audio Transformers 
1 • Input transf omei* 
'c\ Interstage transformer 
' • Output transfoiner 
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^^J-^o-l-roquerc:- Ti- nnioiNioiv. RfST COPY AVAILABLE 



• • \r.tonn.-) counlixi i/^lh trr«.nnrom<'r»o 

i*!'ccivil \nniic"tioni> of •i'j:»^>iir5fomors 
1 • Jsolntion trmsromors 

Inatrunent tnrisror^-.crc 

Potontin.l trr»nsfomGrc 

Current tr-xnsfoPT.or 

il'^tur.nblo reactor 



IV. V'^JUI-: Tl'ii-J R;rDAi:..]IIl-AT3 



"•• :jlcctron enission 

1 • Themionic ^isaion 

Cold-cathode emission 
*- • rhotooloctric emission 
k, oocond^i*:'!' ©missior 

3. The .knitter 

C. Jritter Construction 

1, Directly heated cathode 

2, Indirectly heated cnthode 



V. TA.-] diod:: v\ct"tjii ttib:-j 

.\, Physr.cpJ. Constraction 
1 • !?:ise 
r. C?thode 



il.-te 



II. .Envelope 



Theory of Orcr-ition 
1 • Spnco Ch irce 
2, Current 

■ . Peak Inverse Pinte Volta*:© 

C. fitatic Characteristics 
1 • ototic cuinre 
Saturation 
D-C plat© resistpjicc 
\-C resistance 

D^-iT-nic Characteristics 
^ • Diode load resistor 
"• Dynamic curve 

/• J.^rnamic operation omd '^nrlications 
^. Half -wave rectifior 
b. ?ull-wave rectifier 



BEST copy AVAILAttLt 



Vriodc Construction and pl:>tc Curroi.l Coritrol 
1. riiyclr-:! conat ruction 
. • ci'itl contT-ol 

:;o conr.octior. 
o» Pocitivo volt'vo 
d, rJc:j;ativo voltr>x:o 

:>t':.tic Ghririctoristics 
1. Tinte fnnily of curves 
r. Crid rnriily of curvec 

G, i:<Ln.s In A Triodc 'iiibc Circuit 

!>• TyT)Os 01' -iljis 
1 . Pi.ied 

Cathode 
3. '".'rid-lonl; 

ii. Cont'^ct 



VII. ti.iiOD -. T'J-e PAHA^r:•:^E^^:) 

\, llie Triode Anniifier Circuit 

1. .'^jnplificr/tion 

2. Input and output sif:nals 
2m I-hn.se 

km Volt ace i\fxin 

J# Tube Gonstnnts 

1. Aripl if icrxtion factor 
?.m i'ransconductance 
3* Plate rosisttoice 

C. Dynamic Charncteriatics 

D, The Dynnmic Trnnsfor Curve 

1. Construction of the curve 
Slope of tho curve 

3. Linearity of the curve 
h* C ain f omul as 

Classes of Anpiii'ier Operation 
1* Class A 

2. Class B 
Class A5 

ll* Class C 
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VIII. v'G'm;; to:;:; irritOKS m:o paiiODjS 



. - • 



1 • Conatraction 

r. Voltnrc connections 

3. lloctrostatic fields 

k» Flato characteristic curves 

B» Tetrode Tube Constcmts 

1. A-C plate resistnnce 

2. Annlirication f-^ctor 
y • Trnnsconductanco 

C« Pentodes 

1 • Construction 

2. Plate characteristic curve 

3, Dynamic chnracteristics 
k. Classification 



l;.. BJMI-POl-JiilH AND t.nJLTIS2CTI0N TUBHS 

A. Beam pother tubes 
1 • Construction 
2* The virtual cathode 
?• Dynamic load lines and transfer curves 
k- Distortion 
Applications 

S. The Duo -diode 

C. The Diode -Trlodo 

2. The Jual Triode 

I-ULTIGRID AKD SPilCIAL PURPOSS TUBES 



i:ultisrid Tubes 
1 • Structure of pentagrid tubes 
2. Frequency conversion 

a. The pentagrid mixer 

b. The pentagrid converter 

B, Subminiature, C! as -filled and Thyratron 'itibos 
1 • Subminiature tubes 
2* Gas -filled re;:'nilator tubes 
?• VR tubes 

Thyratron tubes 
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rhotolubcn "rid .•IXoctrur.-.-^-^.v liiciictor:: 
1 • 1 hototubOG 

' . Construction ^fST COW AVAIUBU 

b. MensltJ.vity 

c. Dl 3 tort ion 

d. Photoraultirj: ior*n 
c. Applications 

• .:lQctron-r{ny Indicrttors 

'rhc C-thodo iirxy a'ubo 
1 • rjtnrcturo 

?. l''ocusin'7. md ^ccelorntin • th;^ bonn 
. I)of loction 

::icctrostntic 
b» •Iloctromnfnotic 

Hi :h-f rcquoncj Tubes * 
1 • Acorn tubos 

r.irhthouse tubes 
3. TI'io Klystron 



.:; .j':.-3 ^osi^ t>jst 



BEST copy AVAIUBLE 



1 • :\ind'^j'!en t r Is 0 .^ n iid /..^ a Circuits /n-'lrfsia . 

Vol, ZZ. I-hil "dolphin':' * rhi:.co Gorporatior., iVoo, 

• . "gn >lcr.ent to :Mndr.r.entr.l3 ox" A* C, n.nd C, Ci r - 

cults .\nrlysX a« Vol. II, IhilrdGlrshi^: Fhirco 
GorpoFntion, 1960. 

• V"cuu:i L'ubo nrd 3or>iconductoi' :>jnd:'j?ient-a3 . Vol. ^11. 

rhilodolnhi.i: ihilco Corporation, 1969. 

t!.. •.V ar-.r>l orient to Vacuu;i Tube .rd Soniconductor I'Ymdn * 
mentjiln. Vol. III. piiiladolfihia: Philco Cor- 
por-ition, 1969. 

Gcolze, I.olcon I.. L^-isic ]:c.theinatic3 for Klectro nic::. 
2nd ou. :;ev; 'forV,: i:cr-rr».w-iiill 3ook CoiaranvT^i'rc . 
1960. Fr>. 67V. * * 

;> theri-^ticc Tor JZect r'onic.-;, -st od, D 'de Count- 
Public J.chools, 1 970 7 " 

7. .itudent Cloctronics ::nndboo]: > Dr. do Covuitv Public 
Sciioolc, 1969. 



Supplementary References: 

Suffern, Maurice n. Basic Electrical and Electronic 
Principles . 3rd ed. New Yorks McGraw-Hill Book 
Company, Inc., 1962. Pp. 601|.. 

-[•?••. Department of the Air Force. FUndaim nt is of 
Electronics (Af) Manual 101-8) Washinetunr3'."*"c . : 
U. s. Government Printing Office, 1957. Pp kk^. 

United States Department of the Army. Basic Theory 
and Appli cation of Electron Tubes , lt-66l). 
Washington, D. C. : united States Government Print- 
ing Office, 1952. Pp. 215. 
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RFST COPY CVA!UBl£ 



.■)r-i;p; Court.;; 
I umber- 



Pi Imn: 



• 1« tnogt.: hMy Tube; i io w It hor-K;: . 1;'' "ira, 
15 nin. B/W. Sound. 19i;'U Ui.itr-d 
World Pilm, Inc. 1-1?97ii 

^- • Diode Principles and Applications . 1 6 mm . 
17 nin. B/W Sound. 1 '9U^ . United 
World Films, Inc. 1-1?9cr- 

• t^"! ectromaF,netic Cathode Rgy Tube. Theor:> 
of Operation . 16 mm. PO min. B/W 
Sound. 19^0. united World Films, Inrt.l --^ '^1 7 

1U. Frinciples of ^as Filled ixibes . 16 mr.. 

15 niin. B/W. Sound. United World 

Films, Inc. 1-1:112 

15« Ihotoelectric Effect . 16 mm- 30 min. 

3/v;. Sound. f962. Encyclopedia 

Britannica Films, inc. l-.'^G'iy 

16. Television picture Tube Implosions . 16 mm. 

10 mini B/W". Sound. 1956, Iowa 
State College, Visual Instruction 
Service. 1-055^7 

17. Tuned Circuits , 16 mm. 28 min, B/W. 

Sound. T9U3. United World Films, lnc.1-:^1"7r 

1 " . Vocu'jjn q\^be3; Klectron Theory and Diode 
Tubes . 16 mm. 1 6"min. b7w! Sound. 
T9ll?7 United World Films, Inc. 1-1 '^17U 

1 V . Vacuum Tubes: Iriode and Multipurpose 

Tubes. 16 mm, 11^. min, B/W, Sound. 

T9U2V United World Films, Inc. 1 -1 '1 9P 
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F I i:: I. D I 
Qulnmester Post Test Sample 
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POST TEST 
for 

U:::SOr.AI/r CI:tCl'ri3 \:.D IKT.-(0DUC'JIC1 VAC'-Hi!' ']!."•;••:.; 

9325.0- 



At the resonant frequency, n series R-L-C circuit appears 

as a (an) 

a. oren circuit 

b. resistive circuit 

c. short circuit 

d. reactive circuit 

In n series-resonant circuit the c^pncitive reactance ic: 

a • maximum 

b. minimum 

c. oaual to the inductive reactance 

d. in phase with the inductive reactance 

A series resonant circuit contains an of 100 ohms, an 
.^c of 100 ohms, and an R of 10 ohms. IT the applied vol- 
tage is 100 volts, what is the voltage across the induc- 
tor. 

a. ::ero volts 

b. 100 volts 

c. 1i;1 volts 

d. 1000 volts 

The current st resonance in a series R-L-C circuit is one 
ampere. The current at the half -power points is; 

a. 1.5 amperes 

b. 1 .14.114. amperes 

c. 50c milliamperes 

d. 707 milliamperes 

If the • of a circuit is 12 and the resonant frequency is 
9.6 mc, wh.nt is the bandwidth? 

a. 1 O.i; mc 

b. 800 kc 

c. 8,8 mc 

d. 1 kc 

Iho effect of addinr; resistance to a series resonant cir- 
cuit is to: 

s. decrease the resonant frequency 

b. increase the discrimination of the circuit 

c. broaden the frequency response 

d. increase the voltage across the circuit 

The bandwidth of a series resonant R-L-C circuit: 
n , v'-ries directly as Q 

b. v^^riec inversely as the resistance 

c. is not related to Q 

d. v<-*ries directly as the resistance 



9. 



10. 



11. 



12. 



is 



11;. 



In nfir^illel circuit, ono broncii nontnins nr. or 5>'o 
ohrflfl, tho second brnnch an ..^ of 90 ohms, nnd the third 
branch is resistive. 
The total circuit iinpodnnce is: 

a. inductive 

b. resistive 

c. inductive and resistive 

d. cap.icitive and resistive 



At parallel resonance: A 
fi. circuit impedance is minimum 

b. circuit current is minimum 

c. the circuit is inductive 

d. the circuit is capacitive 

A p'^rallel resonant circuit is often referred to as: 
a* an ideal circuit 

b. a tank circuit 

c. a complex circuit 

d. a reflex circuit 

In a parallel resonsjit circuit » at resonance » the impe- 
dance is: 

a. maximum 

b. nininum 

c. equal to the resistance of the circuit 

d. equal to the reactance of the circuit 

In a parallel resonant circuit, at resonance, tho lino 
current is: 

a. maximum 

b. minimum 

c. 180° out of Phase with applied voltage 

d. 90O out of phase with the applied voltage 

In a parallel resonant circuit, at resonance, the circu- 
lating current is: 

a. maximum 

b. miniitium 

c. equal to the line current 

d. there is no circulating current 

A parallel circuit at resonance is characterized by: 
r^. high circuit current 

b. high branch current 

c. higher voltage than applied voltase 

d. low branch voltage 

In a parallel tank circuit , the generator is tuned below 
its resonant frequency, the total ixnpedance is: 

a. decreased and induct! vo 

b. increased and capaeitive 
c« decreased and capaeltlve 
d. increased and induetivo 
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16. Circuit current in n prncticMl parallel reaon'mt circuit 
is nover nero because*: fimm 
n. rrncticnl circuits ire never resonant ^'^^MMlA^n 

b. every circuit component has oono resistarce 

c. current ia constfintly beinr exchnnred between v nnd C 
<1. renct. nco never renchea nn nbsoluto minimum 

17« In r. n*irnl.lo! reoonMnt circuit, the r*.oner.'\tor is onorfitinr, 
nbove resonance, the Dhase annle is positive because the 
circuit ?.cts like a (nn): 

n.. inductance in series with a resistor 

b. resistor 

c. capacitor in series with a resistor 

d. inductance 

18. In tunin:: a hich-^; parallel tank circuit from the point 
of resonance, the line-current meter would: 

a. h' ve a sharpe rise in readinc 

b. hive no chantie in reading 

c. read zero 

d. have a sharp drop in readinc 

19. The inductive reactance of i\ parallel resonant circuit in 
I4.QOC. ohns. If the resistance of the coil is I60 ohms, 
what is the 1, of the circuit? 

a. -3 
b. 

c. 76.5 

d. 130 

?0. A paralle!! circuit resonant at 115 mc has a bandwidth of 
600 kc. In order to double the bandwidth, the ^ of the 
circuit should be: 

a. '6 

b. 72 

c. 92 

d. lUU 

21. VHint is the resonant frequency of a parallel high-'*^ cir- 
cuit if the capacitance is 1 micro -micx*ofarad and the 

inductance is 1 microhenry? 

6' mc. ^. 

b. 159 mc. 

c. 1000 nc. 

d. 6260 nc. 

22. A parallel circuit is resoncjit at 98 megacycles. If the 
^' of the circuit is 56, how wide is the bank of frequen- 
cies it rejects? 

99.75 nc. 

b. 0.57 nc. 

c . 1 . 75 wc . 

d. 96.25 nc. 
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m " neiuos li-" -C circuit, • - ;>.p rdi, j «(i ufd, 

• 14.6 ohms, fp - 
n. -'I.V K!i.. 

c» G'.^i 1.:!., 

In a nirnilel n-t,.c circuit, fj - .1 ufd, fr = 1.77 KK^, 
R 5= 150 ohns, L = 

b. -^3 rih 

c. rnh 

d. 12G uh 

In a pnrallol H-L-C circuit, r. = 2^^0 uh, C ~ it.3.1 uufd, 
R = i|. ohms, fr = 

a. 160 rKj5 

b. 236O KH2 

c. 1600 K!Ir 

d. 2.1 inis 

If the phnse angles between the voltnce nr.d current aro 
r.ero in a transformer, the transformer is connected to '•: 

a. resistive and capacitive load 

b. resistive and inductive load 

c. resistive lo?»d 

d. capacitive loid 

The ma;?or difference between an auto transformer and n 

conventional transformer is: 

•u the use of an iron core 

b. step-ur> possibilities 

c« copper losses 

d. the use of only one windini . 

In a conventional transformer, power is transferred from 

the primary to the secondary by: 

a, self-induction 

b« conduction 

c • mutual -indue t lo n 

d. transconductanco 

A center-tapped transformer seoondary is usually used to: 

a. obtain a high and low value of secondary volte. !e 
from a single -volt age source 

b. deliver two equal voltagds of opposite phnse 

c* double the voltage available at the secondary of iho 

transformer 
d* deliver two equal in -phase voltages 
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30. : -ir/.m: cnor,':y is trrmsf erred from one circuit to onothcr 
ulicn c inpodMnce of the source: 

oquvlo the impod'^jicG of the "^.oad 
hm ic . rcnior tlvT. tho innodntjcc of the lofuf 

c, in 'oar. thnn tho iMncdancc of tiio ior.A COPV AVAIUBU 

d. jc "t lo'!.':t ton tir^or tho linpcdMncc or tii<! o-ui 

• CopT>or looses ^^rc: 

n. losses duo to the core r-i.terinl 
b, losses due to Kngnotir.in': effects 
c* D. C, resistance losses 
d* A* 0« resistance losses 

3?, '^ddy currents p>re: 

currents fset up in the core of tho transformer 

b. out of Phase currents in Iho secondary 

c. current floviin:; in the primary when the secondr.ry iz 
unlo ded 

d. current flowin:: in the secondary when no current rio\;c 
in the primary 

:2* Ilystoresic is: 

her.t loss in a tr?uisfoiT^ier 

b. loss due to loose l?jiinPtions 

c. l":;rin". of the flu:; density behind the nagnotii'-in, . 
force 

d. loss due to use of wire too snnll to handle current 

3L. '.n c:iiitotrrinsfomer is: 

r • ".n nutomn.tic trnnsfomer 

b. desi'ined to be used only in automobiles 

c. f? transformer desirned with only one windirfr 

d. n tr-insformer vfith multiple windings 

35» '^'"^^ "-cwcr r' tln-^ of transformers is p,iven in either wvttj 
or voltfinnoros. Poi;or in watts is eaual to; 

b. JI cos e 

c. sin & 

d. I^''. 

36, If tlio resistance in the socondory of a power transfornci* 
is decreased, the current in the nrimary will; 
n, rcrviin the same 

b. decrease 

c. increase 

d. shift in phase from the voltage 
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BKT copy mmig 

A power mf)!ii"icr \vz it: i.nvcdnnco of v6i.O ohna. For a 
in.v-.iimui r;ov/cr tr--nsi*er to r, voice voV. of m 6-ohm snealter, 
the n-itchlnr tr'T.sX'orm^r ohou! d hnvo turns ratio of: 
:i. • to 1 

b. kC. to 1 

c. 96 to 1 

d. 3100 

A trr>jirfomcr no-).ond h is 110 volts rcrcsL: the primary, 
12 turns in the primar;;-, r^nd kO turns in the secondary. 
iTio secondary terminal voltaf;0 Ir: 

a, ":6.6 volts 

b, 366 volts 

c, ItlO volts 
d# II1.6 volts 

A transfomer vith no Iossjs has 100 volts at 5 amperes 
ip^'lied to the prinary. v;ith 2^0 volts output in the 
secondary, what is the output current? 

a. 2 amperes 

b, 1C onperes 

c. 12 amperes 

d, 25 cmperes 

A transxriission line has an output impedance of 2500 ohms» 
?or ma::imum power transfer to a IOC-ohm load, the matchinti 
transformer should h-.ive a: 

a. 5 to 1 step -down ratio 

b. 5 to 1 step-up ratio 

c. 25 to 1 stop-down ratio 

d. 25 to 1 step -up ratio 

The primary of a power transformoi* draws ij..6 amperes ?t 
110 volts from the line, while the secondary has a load 
consuminc 2 nmperes at 235 volts» Vftxat is the efficiency 
of the transformer; 

.1. 93;" 

b. 9.29^ 

c. 95r.^ 

d. 1 •07^: 

A filter passes signals from nero to 15OC cps and from 
"^OCO cr.s upward. The filter is called a: 
r\, low-pass filter 

b, hi 'h -pass filter 

c, band-nass filter 

d, band-rejection filter 



The iir.pedrince in the ccrioc-rcsonant br-a-ch oT a band-pn 
filter is: 

n. lo\j in the rejection bandc 

b. lo\J in the pass band 

the same in the pass band as the impedance of the 
pnrallel-reaonant br.onch in the pass band, 

d. high in the pass band 

VJhat ty\-»e of filter is usually used to eliminate the rip 
pie from a rectifier power supply? 

a. low-p3ss filter 

b. hich-pass filter 

c. band-r).'i3s filter 

d. band-reject filter 



Emission of electrons through the application of heat is 
known as: 

a. photoelectric emission 

b. cold cathode emission 

c. secondary emission 

d. therm?.onic emission 



linission of electrons through the application of ;) h?.:-h 
potential is knovm as: 

a. photoelectric emission 

b. cold cathode emission 

c. secondary emission 

d. thermionic emission 



Emission of electrons by the application of li^jht is 
known as: 

a. thermionic emission 

b. cold cathode emission 

c. photoelectric emission 

d. secondary emission 



Emission of electrons through impact is known as: 

a. secondary emission 

b. photoelectric emission 

c. cold cathode emission 

d. thermionic emission 



The element within the v-cuiim tube which emits electrons 
is called the: 
F. • ano de 

b. getter 

c. cathode 

d. heater 
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Iho moct orficiont tyx'3 or cathode in tho: 
n, tun.-sten 

b. oxide coatod 

c. tiiorifited tunp-sten 

d. pure nickel 

In a directly heated CMti:odc: 

a. heatinj;, must be with A. C. current 

b. the heater and cathode are one and the same 

c. only tungsten may be used 

d» the cathode is a netal cylinder 

An indirectly heated cothode: 

n. requires longer warm up time 

b. is usually mode of tungsten 

c. must use D. C. current "only 

d. is seldom used in receiving type tubes 

lunrsten and thoriated tungsten cathodes are usually 
used: 

a, in low pov;er requirements 

b, in hi.-h power requirements • 

c. in indirectly heated cathodes 

d. in tubes for portable radios 

A two element tube is called a: 

a. duo tube 

b, diode 

c. rectifier 

d, static tube 

In a vncuum. tube, current is considered to flow from: 

a. r.late to cathode 

b. henter to cathode 

c. cathode to plate 

Flottin- variation in plate current vs. variation in 
plate voltage with the tube operating with no load will 
produce a: 

a. dynamic characteristic curve 

b. static characteristic curve 

c. strair;ht line 

d. ejiponential curve 

The G. p3a te resistance of a tube is: 

a. always constant 

b. expressed in ohm's 

c. 5p/I 

d. linear 
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ij6. Ihc \, C. r-l.^tc rcsistMRce of r; tube i.-s: 
d. linonr 

5>9« As the lond on a vacuum tube is increased, the dynamic 
charncteristic curve: 
n, becones more curved 

b. becones strni^-hter 

c. ma;:imiun vC:.ue of current drfiWn increr^aes 

d. causes a frent chance in lond voltar.e 

60« Iho ripple frequency of a half-vvwe rectifier is: 

n. twice the input frequency 

b. four tines the input frequency 

c. equal to the inr>ut frequency 

d. a sine wave 

6l. liectification is: 

n. chpngin,; C. to A. C. 

b. chancing:: '\. C. to D. C. 

c. chnnrin.-- one frequency to another frequency 

d. reactivating: the cathode to produce more electrons 

6.'^. A vacuum tube is said to be nefatively biased when: 

a. the control rrid is positive with respect to the 
cathode 

b, the control t:rid is negative with respect to the 
cathode 

c. the control grid and the cathode are ?'t the sar.e 
rsotentiril 

d, the control grid is positive with respect to the 

plnte 

6". \ vacuur. tube will draw grid current when: 

r.. the control f.rid is negative with respect to the 
cathode 

b. the nlate is positive with respect to the CMthodc 

c. the plate is positive with respect to the control ^rJu 

d. the control grid is positive with respect to the 
cathode 

6U. If the plate voltage of a triode is made more positive: 
pl^^te current will increase 

b. plfte current will decrease 

c. rrid current will increase 

d. there will be no effect on nl';te current 
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If the binr. on the grid of a triode vacuum tube is made 
more negr.tive: 

a. the grid will dr^^w current 

b. pl;te current will decrease 

c. pi qte current will increase 

d. there will be no effect at all 

When the bi«^s on a vacuum tube is increased to a point 
where plate current no longer flows, this point is called: 

a. nomt of no return 

b. saturation point 

c. cutoff point 

d. limiting point 

The curves of a triode that show the relationship between 
plnte voltage and plate current for constant values of a 
grid voltage are called: 
a* ^glp curves 

b. grid characteristic curves 

c. static transfer characteristic curves 

d. ^^^""^p curves 

Bias, obtained by returning the grid to a fixed source of 
potential, is called: 

a. grid-leak bias 

b. cathode bias 

c. fixed bias 

d. semiautomatic bias 

A type of bias obtained by placing a resistor in the 
cathode circuit to make the cathode positive with resrect 
to the grid is called: 

a. grid-3eak bias 

b. cathode bias 

c. fixed bias 

d. resistor bias 

The load resistance of an amplifier! 

a. controls the plate supply voltage 

b. controls the grid voltage signal 

c. has no effect on the gain of an amplifier 

d. has a marked effect on amplifier gain 

The ratio of a change in plate voltage, which causes a 
change in plate current, to the change in grid voltage 
that will cause the same change in plate current, is ' 

a. amplification factor 

b. trans conductance 

c. plate resistance 

d. conversion transconductance 



Amplification factor is also known as: 
a« /Tin 

b. rp 

c. mu 

d. gain 

The ratio of a change in plate current to the chance in 
grid voltape, causing it at constant plate voltage, is 
called: 

a. amplification factor 

b. plate resistance 

c. transconductance 

d. conversion transconductance 

The ratio of a change in pl^^ite voltage to a corresponding- 
change in plate current is called: 

a. amplification factor 

b. transconductance 

c. conversion transconductance 

d. plate resistance 

Transconductance is also knovm as: 

a. gm 

b, rp 
c» mu 
d. gain 

A graphical representation of the plate load resistance 
value drawn on the plate family of characteristic curves 
is called: 

a. a tangent curve 

b. a load line 

c. a schematic diagram 

d. Ep - ip curve 

A vacuum tube biased at appi^oximately cutoff would be 
operating: 

a. class A 

b. class B 

c. class C 

d. class D 

In a class A amplifier, current flows for: 

a. 180° of the cycle ^ 

b. 360° of the cycle 

c. 90° of the cycle 

d. 10° of the cycle 

A class C amplifier is biased: 

a. in the center of a linear portion of the curve 

b. at or near cutoff 

c. 1.5 to i^. times cutoff 

d. at zero 
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The gain of an R C coupled vf^cuum tube amplifier 
a. is always greater than the mu of the tube 
hm is always equal to the mu of the tube 
c# can never exceed the mu of the tube 
d. can never be less than one 

The effect of the suppressor grid is achieved in a beam 
power tetrode by: 

a, the beam forming plates 

b, the virtual cathode 

c. using lower plate voltage 

d. using a suppressor grid but calling it another name 

In a beam power tube, maximum power output is obtained 
when: 

a, the load is equal to r 

b. the load is less than ? 

c, the load is 3 times r ^ 

d. the voltage amplification is greater than 100 

A tube containing two diodes and one triode is called: 

a. duo diode 

b, two diode -triodes 

c. duo diode -triode 

d, multipurpose tube 

Limitations of the triode tube used as an amplifier at 
high frequencies is caused by: 

a, ins\iff icient emission from the cathode 

b, interelectrode capacitance 

c, too small a grid structure 

d, two low a mu 

A four element tube is called a: 

a, triode 

b, pentode 

c, di6de 

d, tetrode 

The region on the characteristic curve where an increase 
in plnte voltage produces a decrease in plate current, is 

called: 

a. the setback region 

b. the quiescent point 

c. the dynatron region 

d. the dynamic region 

In comparison with a triode, the plate resistance of a 

tetrode is: 

a* high 

h. low 

c« the same 

d. none of the above. 



In comparison with a triode, the amplification factor of 
pentode is: 
a • high 

b. lovj 

c. the same 

d. none of the above 

The main drawback to a tetrode tube is: 

a. too hard to control plate current 

b. too low a mu to be practical 

c. secondary emission 

d. all of the above 

The effects of secondary emission are minimized by the 
addition of an additional grid in the tube. This grid 
is Called: 

a. screen grid 

b. secondary i^rid 

c. control grid 
d» suppressor grid 

Remote cutoff is a term associated with: 

a. diodes 

b. triodes 

c. tetrodes 

d. pentodes 

In a sharp cutoff tube, the grid wires are: 

a, unevenly spaced 

b. evenly spaced 

c, heavier than in other tubes 

d. made from electron emitting material 

The screen grid of a vacuum tube is operated at: 

a. a negative potential with respect to cathode 

b. a positive potential with respect to cathode 

c. a positive potential with respect to the plate 

d. a negative potential with respect to the suppressor 
grid 

Mow does the action of the control grid in a thyratron 
differ from that of a high vaeuun triode: 

a. when the discharge starts, the thyratron grid loses 
control 

b. the thyratron grid retains control throughout the cycl 

c. the thyratron grid gains control when the arc dis- 
charge begins 

d. the thyratron grid voltage is used to stop the arc 
discharge 
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The klystron tube uses which principle of modulation for 
its operation: 
nmpTiturie 

b. velocity 

c, frequency 
d« phase 

Another name for a lighthouse tube is: 
1, an acorn tube 

b. a planar tube 

c. pentode tube 

d. a VR tube 

Wnat is the purp se of the conductive coating within the 
cathode ray tube: 

a. return path for electrons striking the deflection 
plates 

b. return path for secondary emitted electrons 

c. acts as a magnetic shield 

d. provides a uniform area for light distribution 

'.ifhich element ±3 referred to as the first electronic lens 
of a cathode ray tube: 
a« control grid 

b. screen grid 

c. focusing anode 

d. accelerating anode 

How does the control grid of a cathode ray tube differ 
from the control grid of an amplifier tube: 

a. it is used to control the amount of current 

b. it is always negative with respect to the cathode 

c. it is solid with the exception of one small opening 

d. it cannot completely cut off the flow of electrons 

An advantage of gas filled rectifiers over high vacuum 
diode rectifiers is that they: 

a. convert A. C. to pulsating D. C, 

b. convert D. C. to A. C. 

c. also emit a glow 

d. are capable of handling large currents 
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